Metabolic activities in Azospirillum lipoferum grown in the presence of NH4+.
The utilization of some agro-industrial wastes as soil conditioners to provide free-living nitrogen-fixing bacterial populations (e.g. Azospirillum spp.) with carbon and energy sources, may be an interesting perspective for agriculture. However, the presence of ammonium nitrogen in cultivated soils and/or various wastes could inhibit the growth of the nitrogen-fixing populations. The present investigation shows that growth of Azospirillum lipoferum was restricted at a dissolved oxygen (DO) concentration equal to 135 microM, when the initial NH4Cl concentration increased from 0.5 to 0.9 g/l. The activities of both citrate synthase (CS) and isocitrate dehydrogenase were significantly decreased in the presence of 0.9 g/l NH4Cl (e.g., 40% and 66%, respectively, in cells incubated for 95 h), while ammonium assimilation occurred via the glutamate dehydrogenase reaction. Furthermore, growth limitation occurred even in the presence of 0.5 g/l NH4Cl, when the DO concentration decreased from 135 to 30 microM. The activities of both CS and succinate dehydrogenase were dramatically decreased in cells grown at the lower DO concentration (e.g., 90% and 93% respectively, in a 95 h incubation), while ammonium assimilation was limited due to the low activities of both glutamate dehydrogenase and glutamate synthase. It is concluded that the threshold of ammonium concentration at which growth of A. lipoferum is limited, depends on the DO concentration in the medium.